Table 5

Extreme Bounds and Uncertainty Measures for the
Coefficient of Mean Sulfates (MEANS) in a
Simultaneous Equation System Involving 2 Focus
and 12 Doubtful Variables

Standard error (Sample Sigma) of MEANS = 5,6387

Data Confidence 0.0 «Z50 .500 «750 .950 980 1.000
Upper Bound 14.5 32,6 35.2 38.0 42.2 45.3 72.0
Lower Bound 145 -2.47 -4.98 -7.62 -11.7 -14.6 -37.3
Specification - 35.07 40.18 45.62 589 599 109.3
Uncertainty
Contract Curve 14.5 18..0 19.5 20.0 2057 21.3 19.7
Posterior t 2,51 397 4,17 4.39 4,73 4.99 11.8
Value
Pri?r ?igma o 8.41 1.59 6.87 5.97 5.40 0.0
o}
o

Sampling Uncertainty of MEANS = 22.49



reciprocity between medical care and health status has been a frequent target
for critics of earlier work,lg/ they choose to estimate by two-stage least
squares a linear system in which physicians per capita and mortality incidence
are endogenous. Because of the absence of data on alcohol consumption in two
areas, they reduce the sample size from the 104 metropolitan areas of Table 2
to 102 areas. The structural expression that they estimate (their regression
number 6-5) includes all the right-hand-side variables of Table 1, plus per
capita smoking expenditures, per capita alcohol expenditures, and the
endegenous variable, patient care physicians per 10,000 people. We fully
concur in their conclusion (p. 365) that: "Neither the addition of a medical
care variable ... nor the use of a simultaneous equation framework has much
effect on the estimated air pollution coefficients. Table 5 reports the
results for MEANS of an application of the SEARCH procedure to the Chappie and
Lave (1982) simultaneous system. MEANS and physicians per capita are focus
variables. A comparison of this table with our Table 2 makes evident the
basis of our agreement. Table 5 provides no reason whatsoever to alter the

conclusions we earlier drew from Table Z.Elj

V. CONCLUSIONS

In this paper, we have examined the role that the priors of investigators
have played in air pollution aggregate epidemiology. We find that the Chappie
and Lave (1982) results are overwhelmingly dominated by what appear to be
arbitrary priors for variables of uncertain meaning. TFurther, the
specification uncertainties in the models they examine are substantial

relative to the sampling uncertainties of their data.

16



One can conclude that a prior which says that %65+ contributes positively
to mortality incidence is supported by Chappie and Lave's (1982)
aggregate epidemiology data. The data also support a prior belief that
%#>4YRCOLL and mortality incidence are negatively associated, although the
magnitude of this association is unclear. However, other prior beliefs
receive little or no support from this data set. This includes the prior
which asserts a positive association between air pollution and mortality
incidence. The evidence that one can glean for the absence of a positive
association is no more compelling. In short, the aggregate epidemiology data
set that Chappie and Lave (1982) employ is noninformative about the
association between air pollution and mortality incidence. That is, when we
consider the entire set of plausible models, the corresponding range of

inferences becomes too large to be useful.
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REFERENCES

See, for example: Koshal and Koshal (1973); McDonald and Schwing (1973):
Mendelsohn and Orcutt (1979); and Lipfert (1980). This does not exhaust
the list.

Gerking and Schulze (1981), 229.
Gerking and Schulze (1981), 233,

The nontraumatic mortality rate excludes ICDA Codes 000-999, that is,
accidents, homicides, suicides, and other external causes.

Lave and Seskin (1973, p. 286) are explicit about the hypothesis search
technique they employed. They arrived at their '"best" model in the
following way:

"Variables whose coefficients were greater than their standard
error were retained and the others were eliminated, subject to two
qualifications Since interest centered on the air pollution
variables, at .east one was retained from each set.... Sometimes
the retained air pollution variable still contributed nothing to the
statistical significance of the regression. Such variables were
eliminated, subject to the restriction that at least one air
pollution variable was retained in the final equation.”

As Atkinson and Crocker (1982) note, this pre-test approach in which
numerous variables are "tried on" and only the "final" or "best" results
are reported fails to minimize mean squared error or other reasonable
loss function criteria. The tradeoff the researcher makes between
increases in bias due to incorrect priors and reductions in variance is
unclear.

Sargent (1981) provides an interesting guide to searching for models that
uncover causes as opposed to searching for models that best fit the data.

As are all the Lave-Seskin type studies, the "raw" data used by Page and
Fellner (1978) are measures of central tendency taken over metropolitan
areas. In effect, their techniques therefore form indices of indices.

See Leamer (1978), Cooley and LeRoy (1981), and Teamer and Leonard
(1981). The latter expository paper is quite thorough while also being
very accessible. Leamer (1983) presents a rather whimsical treatment.
Dhyrmes (1982) gives a critical commentary on the overall philosophy of
the method. Leamer (1982) admits that the method retains some
opportunity for the investigator to disguise his priors. Roberts (1974)
and Thiel (1961) are early treatments of ideal criteria for reporting
scientific results.

In the simple bivariate case, an isoprobability ellipse is the contour in
2-space representing all combinations of the variables which have
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identical probability.
See, for example, Gerking and Schulze (1981), and Freeman (1982).

An application of SEARCH to the endogenous physicians per capita variable
in the structural expression for mortality incidence revealed
specification uncertainties of .627, 1.07, and 1.98 respectively at data
confidence levels of .250, .990, and 1.000. The sampling uncertainty for
the endogenous physicians per capita variable is .647. The sinultaneous
system thus appears to pay a price in increased variance for a
questionable gain in reduced bias.
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